T he American Cancer Society recommends that breast cancer survivors do strength training twice weekly and exercise each week for a minimum of 75minutes at a vigorous intensity or 150minutes at a moderate intensity. 1 Breast cancer survivors who meet these recommendations can experience many benefits. 2 For example, a recent meta-analysis of 22 epidemiological studies found that survivors who meet recommendations have a 40% lower mortality risk than those who do not. 3 In addition, decreased fatigue was observed in another meta-analysis of 3418 breast cancer survivors who participated in 25 physical activity interventions. 4 Unfortunately, approximately only one-third of the 3.1 million breast cancer survivors in the United States meet exercise recommendations and thus may experience such benefits. 5 A detailed understanding of survivors' outcome expectations (OEs) is foundational to understanding how to increase exercise for this population. 6 Outcome expectations refer to what one expects to obtain or avoid by engaging in a behavior. 7 This study is guided by a theoretical framework that details 3 dimensions of OEs. 8 Outcome expectation dimensions include certainty (ie, perceived probability of a given outcome), accessibility (ie, the frequency one thinks about exercise resulting in an outcome), and importance (ie, one's value of the outcome).
9Y11
Because survivors are motivated to engage in health behaviors to improve their outcomes, 12 and most do not meet exercise recommendations, it is important to understand how they think exercise may impact them.
Previous research, using small sample sizes of 8 to 30 participants, indicates that the most common exercise OEs among breast cancer survivors are enjoyment, energy, improved health, weight loss, stress reduction, and mental, heart/lung, and muscle benefits. 6, 13, 14 These OEs are consistent with those of noncancer populations, suggesting that survivors may not know that exercise can improve their long-term prognosis. 6 Indeed, survivors do not commonly report OEs of reduced recurrence risk or late effects such as neuropathy or joint pain. These previous explorations of OEs assessed only certainty, as participants were asked to rate the extent to which they agree they will experience outcomes, using Likert-type rating scales. This historical approach is restricted to only understanding knowledge about exercise benefits. However, it is well established that knowledge alone does not motivate behavior change. 15 Thus, to maximally increase OEs, as a means to motivate exercise, additional OE dimensions of accessibility and importance of OEs may need to be considered.
No research has explored the accessibility or importance of exercise OEs among breast cancer survivors. To ultimately increase OEs, it is critical to understand how often survivors think about exercise outcomes (ie, accessibility) and the extent to which they value each outcome (ie, importance). This information will add to the traditional approach of understanding what survivors think they may experience if they exercise. The purpose of this study was to quantitatively assess the accessibility and importance of exercise OEs among breast cancer survivors. This critical understanding is foundational to informing clinicians about how to talk about exercise OEs with patients in order to motivate them to exercise more. A thorough understanding of OEs will also inform researchers about the dimensions of OEs that should be included in interventions to increase exercise among breast cancer survivors.
n Methods
Participants
Participants were recruited at a tertiary cancer center in the southeastern United States. Medical charts were reviewed to identify participants meeting eligibility criteria. Eligibility criteria included stage IA to IIB breast cancer diagnosis; being 1 to 5 years postchemotherapy, postradiation, and/or postsurgery; no evidence of recurrence or other cancers; ability to read English; having no contraindications for unsupervised exercise determined by the Physical Activity Readiness Questionnaire 16 ; and being community dwelling (ie, not residing in a skilled nursing or assisted-living facility). Potentially eligible participants were approached in the clinic or mailed an invitation letter and screening form to participate in the study, from their oncologist.
Design and Procedures
This study uses a cross-sectional approach. Eligible, interested participants provided written consent. Participants were e-mailed a Web link to complete online questionnaires through REDCap (Research Electronic Data Capture). 17 Participants who did not have access to the Internet were sent questionnaires and prepaid return envelopes through the mail. Questionnaires were to be completed within 1week of e-mail or mail receipt. This study was approved by the medical center and cancer committee internal review boards (Pro00044422).
Measures
Existing exercise OE measures 13,18Y20 were reviewed and modified to include outcomes most relevant to breast cancer survivors (eg, recurrence risk) and to assess OE importance and accessibility. Items were added based on previous research exploring OEs among breast cancer survivors 6, 13, 14 and research testing the beneficial effects of exercise for breast cancer survivors. 2 All potential items were reviewed, for relevance and face validity, by the research team that consists of 3 nurse scientists, a behavioral psychologist, a medical oncologist, and a statistician with expertise in measurement. In addition, an expert in exercise oncology was consulted on the items for comprehensiveness and clarity. To establish content validity, 3 nurse practitioners who care for breast cancer survivors scored the items. They were asked to rate how relevant each item is for breast cancer survivors. All items that scored 2 (somewhat relevant), 3 (quite relevant), or 4 (very relevant) were retained for a final 20 items as has been done in similar OE measure development research 21 (Table) Hirschey et al consulted with a behavioral psychologist who has expertise in OEs. As a result, OE accessibility was assessed with the question, ''How often do you think about exercise resulting in youI?'' with a 1-to 7-point rating scale (1=never to 7=all the time) (! =.96). Outcome expectation importance was assessed with the question, ''How important to you isI?'' with a 1-to 7-point rating scale (1=extremely unimportant to 7=extremely important) (! =.97).
Data Analysis
All statistical analyses were conducted using IBM SPSS version 23.0 (SPSS Inc, Chicago, Illinois). Descriptive statistics were used to examine how often survivors think about OEs (ie, accessibility) and how much they value the OEs (ie, importance).
n Results
Participants
Recruitment packets were sent to 274 potential participants from the registry, of which 71 enrolled. Twenty-nine patients were referred from oncologists, of which 13 enrolled, for a total sample of 84. Measures were completed by 73 participants. The sample was 91.8% white, 5.4% African American, 1.4% Asian or Pacific Islander, and 1.4% other. The mean age was 58 (SD, 9.6) years, 78% of the sample had at least some college education, 77% were married, 39% worked full time, 32% were retired, and 100% had health insurance.
OE Accessibility (The Frequency One Thinks About Exercising Resulting in an Outcome)
Outcome expectation scores are detailed in the reduction; feeling good mentally and physically; heart, bone, and general health; longevity; control over health; and less tension/stress. All of these items overlapped with those survivors think about most (ie, items with highest accessibility scores), except for weight, bone strength, and less tension/stress. Similar to the outcomes survivors think about most, those that are most important to them are more physically, rather than psychologically, socially, or emotionally oriented.
n Discussion This is the first study to measure exercise OE accessibility and importance. The findings indicate that potential exercise outcomes are important to breast cancer survivors; however, they do not often think about how exercise may benefit them. While this is the first study to assess the accessibility and importance of OEs, previous studies have assessed OE certainty (eg, the extent to which one believes an outcome will be achieved) and reported that survivors are generally uncertain about how exercise may benefit them. For example, a previous qualitative exploration among 20 breast cancer survivors revealed that only 30% of the sample reported a relationship between exercise and recurrence risk. 6 In another exploratory study, in which 8 breast cancer survivors were interviewed, they did not report recurrence risk as a common OE.
14 A larger, quantitative study of 84 breast cancer survivors concluded that they may not be as aware of OE related to survival, as compared with traditional OEs (such as weight loss). 22 Taken together, these findings indicate that survivors value exercise outcomes; however, they do not necessarily believe that exercise will benefit them, and they do not often think about the potential benefits of exercise. Only a multidimensional approach of measuring OEs, such as the one taken in this study, could discern this.
A traditional approach of telling patients about exercise benefits, such as decreased fatigue or associations between higher levels of exercise and lower cancer recurrence risk, may not be sufficient. Rather tailored exercise counseling, based on survivor's individual OE deficits, may be more effective. For example, survivors with low OE certainty may benefit from encouragement that they may experience positive exercise outcomes, 10, 11 whereas survivors with low OE acceptability may need help planning prompts to think more often about exercise and its positive outcomes. 10, 23 A survivor with low OE importance may be motivated to exercise from a nurse's assistance with thinking about how their daily life could be improved from positive exercise outcomes. 10, 24 The most effective approach may be one that encompasses all dimensions and strategies to address each. Research is needed to identify and test such strategies. In addition, to better understand the influence of OEs on exercise, future research should compare exercise OE dimensions with levels of exercise among survivors.
One limitation of this study is that the more commonly assessed OE dimension of certainty was not included. To minimize risk for bias, from participant fatigue, only accessibility and importance were measured. Thus, while other research shows OE certainty to be low, it is difficult to make comparisons between OE certainty, accessibility, and importance within our sample. Future research should measure all 3 dimensions. Another limitation of this study is that the measure used to assess OEs had been substantially modified to include 2 new dimensions of accessibility and importance and to include items most relevant to this population, such as recurrence risk. While this measure shows good reliability in this sample, further work is needed to refine the measure, using larger samples.
Finally, the sample was 92% white. Recent research indicates that exercise OEs differ between black and white breast cancer survivors. 25 Additional work is necessary to better understand how OEs differ between various racial and ethnic groups. This information is critical to develop appropriate interventions for such groups. If researchers fail to understand these differences and designing interventions that are not racially and ethnically appropriate, they may inadvertently increase health disparities. Generalizability of findings is also limited because of inclusion of only early-stage breast cancer survivors and 27% response rate to study invitations.
Implications
Findings suggest that OE dimensions differ among breast cancer survivors; thus, a more holistic approach, in which all dimensions are considered, is needed when talking to survivors about exercise benefits. A detailed assessment and understanding of OEs can be used to develop improved exercise interventions. Most survivors do not exercise enough to experience the potential benefits. Thus, it is critical that nursing researchers continue to identify the most impactful, novel ways to motivate exercise. Exercise oncology research began with 2 pioneer nurses in the 1980s, as they were the first to identify the effects of aerobic exercise on nausea among cancer patients. 26 Today, nurses continue to lead efforts to increase exercise among cancer patients. 27 Given the increasing demands of cancer care and busy clinic schedules, theory and evidence-based methods are needed to deliver succinct and effective messages to patients. Ultimately, improved exercise interventions will lead to better self-management of late and long-term adverse effects, for improved quality of life.
